The influence of credit policies on agricultural sector income and exports for Greece by Theodoropoulos, Helen
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1985
The influence of credit policies on agricultural
sector income and exports for Greece
Helen Theodoropoulos
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agricultural and Resource Economics Commons, Agricultural Economics Commons,
and the Economics Commons
This Thesis is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University Digital
Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University Digital
Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Theodoropoulos, Helen, "The influence of credit policies on agricultural sector income and exports for Greece" (1985). Retrospective
Theses and Dissertations. 17101.
https://lib.dr.iastate.edu/rtd/17101
The influence of c r edit policies on agric ultura l sec tor 
income and exports for Greece 
by 
"\ :::JI . - Helen Theodoropoulos 
A Thesis Submitted to the 
Graduate Faculty in Partial Fulfillment of the 
Requirements for the Degree of 
MASTER OF SCIENCE 
Department: Economics 
Major: Agricultural Economics 
Signatures have been redacted for privacy 
Iowa Sta t e University 
Ames, Iowa 
1985 
ii 
TABLE OF CONTENTS 
I. INTRODUCTION 
II. OBJECTIVES 
III. LITERATURE REVIEW 
A. Basic Statistics of Greece 
B. History of Greek Agriculture 
C. The Agricultural Bank of Greece (ABG) 
D. Agricultural Exports of Greece for 
Citrus Fruit, Olives, and Wheat 
E. Production Charact eristics of Greece 
for Citrus Fruit, Olives, and Wheat 
IV. THE MODEL 
V. RESULTS 
A. Hypothesis 1 
B. Hypothesis 2 
C. Hypothesis 3 
D. Hypothesis 4 
E. Hypothesis 5 
VI . DISCUSSION AND CONCLUSIONS 
VII. SUMMARY 
VIII. LITERATURE CITED 
IX. ACKNOWLEDGMENTS 
Page 
1 
4 
6 
6 
6 
10 
11 
15 
26 
37 
37 
48 
58 
59 
59 
61 
63 
64 
66 
iii 
LIST OF TABLES 
Table 1. Index of increase in total and per capita 
agricultural physical production in tons 
in the world for 1976 
Table 2 . Trade balance of Greece for exports and 
imports of agricultural products for period 
1973-1981 
Table 3. Greek exports and total revenues for citrus 
fruit 
Table 4. Greek exports and total revenues for olives 
Table 5. Greek exports and total revenues for wheat 
Table 6. Production characteristics of Greece for 
citrus fruit 
Table 7. Production characteristics of Greece for 
olives 
Table 8. Production characteristics of Greece for 
wheat 
Table 9. A comparison of actual and base run for the 
behavior of agriculture sector 
Table 10. Estimated OF, land, borrowing limits, and 
exports for various levels of borrowing limits 
for citrus, olives, and wheat, as well as 
Page 
7 
12 
14 
14 
15 
16 
17 
18 
34 
imports for wheat 38 
Table 11. Estimated OF, land, borrowing limits, exports 
and imports for the various levels of interest 
rates for citrus, olives, and wheat 41 
Table 12. Estimated OF , land, borrowing limits, pro-
duc tion, exports and imports for 10% incre-
ments in exports prices for citrus, olives, 
and wheat 54 
Table 13 . Esti~ated OF, land borrowing limits, pro-
duction, exports and imports for 1U% incre-
ments in exports prices for olives 55 
iv 
LIST OF FIGURES 
Figure 1. Production, cultivated area, and yield 
of citrus in Greece for period 1970- 1980 
Figure 2. Production, cultivated area, and yield 
of olives in Greece for the period 1970-
1980 
Figure 3. Production, cultivated area, and yield 
of wheat in Greece for the period 1970-
1980 
Figure 4. Generalized progr amming model for the 
Greek agriculture sector 
Figure 5. Supply response curve of citrus to 
improvement in citrus credit availability 
Figure 6. Supply response curve of olives to 
improvement in olive credit availability 
Figure 7. Supply response curve of wheat to 
improvement in wheat credit availability 
Figure 8 . Supply curve of production for various 
exports levels for olives 
Page 
20 
22 
24 
32 
43 
45 
47 
57 
v 
Omnium autem rerum, ex quibus aliquid 
acquiritur, nihil est agri cultura 
melius, nihil uberius, nihil dulcius, 
nihil homine libero dignius. 
Of all occupations from which gain is 
secured, there is none better than 
agriculture, nothing more productive, 
nothing sweeter, nothing more worthy 
of a free man. 
Cicero, Marcus Tullius (106-43 B.C.), 
De Officiis . BK.i, sec. 42. 
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I. INTRODUCTION 
State-supplied credit to the farmers of Greece is a major way 
for government to influence agricultural production. This credit is 
channeled through the state-owned Agricultural Bank of Greece (ABG). 
In fact, ABG has a de facto monopoly on agricultural credit in Greece 
(Panayotopoulos, 1980). The purpose of the ABG is to give loans for 
crop farming and other agricultural purposes, and to supervise the 
operations of the farmers' cooperatives. 
Agriculture is an important sector of the Greek economy, generat-
ing 14% of Gross Domestic Product (GDP) in constant prices and employ-
ing 30. 7% of the active population in 1981 (Greek Ministry of Agricul-
ture, 1982). The agricultural sector of Greece faces many problems, 
among which is the constantly increasing need for capital . Investments 
are increasingly ne cessary for increased productivity and for agricul-
tural machinery to substitute for the labor force leaving agriculture. 
On the other hand, farmers must compete in the money market with the 
nonagricultural sectors for the external financing needed for their pro-
duction. To succeed in this competition, the marginal profitability of 
agriculture must be competitive with that of nonagricultural sectors. 
According to Panayotopoulos (1980), the agricultural sector has lost 
its comparative advantage in terms of investment productivity . The 
marginal capital:output ratio for 1951-1960 (on the basis o f 1970 con-
stc ~t prices) was 1.62 fo r agriculture and 2.52 for manufacturing, while 
in 1971-1975 the ratio rose to 5. 76 for agri culture and 3 . 14 fo r manu-
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facturing. In addition, the average GDP per capita of Greek agricul-
ture is only 56 . 4% of the weighted average for the European Economic 
Counnunity (EEC) as a whole (Chris t ou and Sarris, 1980). This fact 
places another burden on Greek agriculture because Greece is full 
member of the EEC as of 1979 and has to compete with the other EEC 
members. 
At the same time, the statistics show that the farm labor force 
is aging. The percentage of male workers 45 years and over increased 
from 42% to 54% from 1961 to 1971, while the percentage of male workers 
decreased almos t 50% in the same period (OECD, 1979). This phenomenon 
is attributable to the movement of young workers from rural to urban 
areas in search of better paying jobs. Farming in Greece is generally 
a low paying occupation (OECD, 1979). For instance, i n 1981, the gross 
product per active person in constant 1970 prices was 53,643 drachmas 
(Dr.) ($1 = 30 Dr.) from farming and 146,183 Dr. from other sectors 
(Greek Ministry of Agriculture, 1982) . The disadvantage of the workers 
in farming compared with those in other sectors is apparent . 
Another problem affecting Greek agriculture is the declining 
share of total exports from Greece during the last decade. While in 
1973 agricultur e accounted for 38 . 9% of total Greek exports, in 1981 
it accounted fo r only 28 . 5% (Greek Ministry of Agriculture, 1982). 
The ills of the Greek Agricultural sector are attributable to many 
facto r s. One is the unsatisfactory utilization of government invest-
ments in the form of credit from the ABG (Commercial Bank of Greece, 
3 
1979). The purpose of the present study is to examine the influence 
of credit policies on Greek farm income and exports for three commodi-
ties: citrus fruit, olives, and wheat. These commodities were selected 
because of data availability. Understanding this influence may help 
to improve credit policies, farm output, maximization and efficiency, 
which, in turn should increase farm income and exports for Greece and 
help to make its agriculture a more attractive and competitive sector 
in the future. 
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II. OBJECTIVES 
The purpose of the present study was to test the following five 
hypotheses: 
HYPOTHESIS 1 Demand for credit by Greek farmers is very elastic; 
therefore, a small improvement in interest rates or credit availability 
will increase the demand for credit substantially . 
This hypothesis was tested by tracing out demand curves for credit 
as either interest rates or credit availability was parameterized in 
the LP model. 
HYPOTHESIS 2 Aggregate supply of the target commodities is elastic; 
therefore, their supply will increase as credit restrictions are eased 
or prices are improved. 
This hypothesis was tested by parameterizing the objective function 
(OF) coefficients of all commodity prices in the LP model. 
HYPOTHESIS 3 Within aggregate supply, export-crop supply is more 
elastic than subsistence- crop supply. 
This hypothesis was tested by parameterizing the OF coefficient 
of all commodity prices except wheat in the LP model. 
HYPOTHESIS 4 A small improvement in borrowing limits for tree crop 
farmers (to favor Greece's presumed comparative advantage within the 
EEC) will cause a significant decline in wheat area and supply . 
In order to test this hypothesis, the demand curves for citrus 
fruit and olives were traced out by parameterizing credit availability 
for those crops in the LP model. 
5 
HYPOTHESIS 5 Preferential interest rates for citrus fruit and 
olives will cause great short-term disparities in income between tree-
crop farmers and wheat farmers, which can be largely offset by progres-
sive taxation. 
This hypothesis was tested by parameterizing the OF coefficients 
of all interest rates except those for wheat in the LP model. In ad-
dition, the farmer's income from each of the target commodities was 
estimated by subtracting the production costs of each target commodity 
from its total revenue account. 
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III. LITERATURE REVIEW 
A. Basic Statistics of Greece 
Greece is a southeastern European country, at the most southerly 
extremity of the Balkan peninsula. The total surface area of Greece 
is 132 million stremmas (1 strem'"' 1000 square meters ) , of which 
39.2 million stremmas are agricultural land (29 . 7% of total land) 
(Greek Ministry of Agriculture, 1982). The population in mid-year 1981 
was 9. 74 million (NSSG, 1983), of which the active agricultural popu-
lation was 1,083,454 persons, or 30.7% of the total active population 
(3,530 , 924 persons) (Greek Ministry of Agriculture, 1982). 
The participation of agriculture in the Gross National Product 
(GNP) in 1981 was 14%. Exported agricultural products were valued 28.4% 
of total revenue from exports, while imported agricultural products 
were valued at 15 . 9% of the total revenue from imports (Greek Ministry 
of Agriculture, 1982). The farmers' income in 1981 (measured as gross 
product per active person in constant 1970 prices) was 53,643 Dr. ($1 = 
30 Dr. in 1970) which is 45 % of Greece ' s GNP (Greek Ministry of Agricul-
ture, 1982). 
B. History of Greek Agriculture 
Even though Greece is considered the founder of Western Civiliza-
tion and her history goes back to 500 B.C., she regained her freedom and 
independence only 157 years ago . Greece had remained under Turkish rule 
fo r four centuries (1453-1828), with the result that she did not benefit 
7 
from the Industrial Revolution which was taking place in western and 
central Europe. When, in 1828, the country began its life as an in-
dependent state, after a seven-year struggle for independence, its 
economy was of a merely domestic nature. 
The development of agriculture did not begin immediately after 
Greece had achieved her independence, because huge areas of land were 
purchased by wealthy Greeks living abroad, with the concomitant for-
mation of feudal estates. At that time, the whole of the economy was 
operating chiefly for local consumption. After many political strug-
gles and the formation of the Ministry of Agriculture in 1917, as well 
as the ABG in 1920, the Greek state began to distribute land to land-
less peasants. As a r esult, virtually all Greek farmers today are 
owner- operators. The distribution was completed in 1952. Af ter that 
year, Greek agriculture enjoyed the highest index of increase in t otal 
and per capita agricultural production in the world (Table 1) (Plas-
tiras, 1984). 
Table 1 . Index of increase in total and per capita agricultural physi-
cal production in tons in the world for 1976 (Base year = 
1961/ 65 = 100) (Plastiras, 1984) 
Total Per capita 
World 138 108 
Africa 135 95 
North and Central America 133 108 
South America 134 104 
Asia 143 109 
Europe 130 119 
Australia 134 104 
U.S.S.R. 145 127 
Greece 159 153 
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Despite this increased agricultural production, t he Greek agri-
cultural population has decreased. The percentage of the active farm-
ing population in the total active population dropped from 53.9% in 
1951 to 40.5% in 1971 and t o 30. 77. in 1981 (Greek Ministry of Agricul-
ture, 1982). This phenomenon is attributable to the small average al-
lotments of 3. 4 hectares per farming family, divided into an average 
10 plots per farm (Chris tou and Sarris, 1980) which resulted in unsat-
isfactory mechanization and productivity . Consequently, many farmers, 
who because of t he low productivity of their land, could not ensure an 
adequate income, emigrated or moved to the country's major cities, par-
ticularly Athens . Nearly half of the Greek population lives in urban 
centers , with one-third of the population living in Athens. 
To concentrate agricultural holdings into one or, at the most, 
two plots, and to reorganize agricultural allotments, a system of re-
distribution of land was inaugurated at the end of the '50s. This sys-
tem was successful in uniting only those plots where fragmentation was 
at its extremes and improved the situation substantially, but it did 
not solve the main problem, namely the small size of Gr e ek farms (Plas-
ti r as , 19 84) • 
Another important aspect in the development of Greek agriculture 
was the formation of Agricultural Cooper atives, around which Greek 
small farms began t o o r ganize themselves in 1915. The Cooperatives 
undertake the production, transportation, marketing, and processing of 
their members ' products , and are the agents for the spreading of sci-
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entific and technological achievements in agriculture. Also, the 
Cooperatives supply the farmers with f arm requisites, of which fer t i-
lizers, feedgrains, certain seeds, and protective chemicals are pro-
vided by the ABG; and consumer goods, sometimes on credit. Several ac-
tivities of the Cooperatives are subject to prior approval of the ABG, 
which provides the investment loans. In 1975, there were 7, 000 local 
Cooperatives with 700,000 members (OECD, 1979). 
Another measure for agricultural promotion is that social security 
in agriculture is provided by the state-owned Organization for Agricul-
tural Insurance founded in 1962. This organization insures all agri-
cultural workers, men and women, against old age and sickness; and crops 
against the effects of hail and frost. 
The most recent event which is expected to affect Greek agricul-
ture is the accession of Greece into the EEC. An associate member since 
1962, Greece became the tenth member of the EEC on May 28, 1979. 
The decision itself, namely the integration of Greece with the EEC, 
has been an object of political debate and the subject of many economic 
forecasts. It is generally agreed that Greek agriculture is going to 
face problems because of this integration attributable mainly to the 
lower level of development of Greek agriculture in comparison with the 
ot her members of the EEC (Simitis, 1983; Christou and Sarris, 1980; 
Pepelasis, 1980; Commission of the European Communities, 1980). 
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C. The Agricultural Bank of Greece (ABG) 
The ABG was established in 1929 as an au-
tonomous non-profit-making banking institu-
tion charged with responsibilities for pro-
vision of credit to assist and improve 
agricultural production, processing and 
marketing . In addition, it provides technico-
economic assistance to the farmers and the 
farmers cooperatives, underwrites agricultur-
al insurance policies, provides the farmers 
with agricultural supplies, establishes agro-
industries cooperatives and carries out other 
activities on behalf of Government (Panayo-
topoulos, 1980). 
The ABG is the most important source of external financing in 
Greek agriculture. It provides 95% of institutional credit to agri-
culture. The ot her sources of funds are self-financing, which is de-
creasing, but still comprises 60% of the costs of agricultural pro-
duction, and state funds, which finance infrastructure works (irriga-
tion projects, land reclamation, rural roads, rural electricity, etc.) 
(Panayotopoulos, 1980) . 
The ABG provides many kinds of agricultural credit, which are 
described by Panayotopoulos (1980) as follows: 
Short-term credit either through an open ac-
count for the provision of supplies (mainly 
fertilizers and feeding-stuffs) or through 
a direct cash payment to cover production ex-
penses . Short-term credit is provided (i) to 
farmers to meet the needs of their farms, (ii) 
to legal or physical persons carrying out ac-
tivities in the processing and marketing of 
agricultural products, and (iii) to agricul-
tural cooperatives for financing their opera-
tional expenses. Medium and long-term loans 
granted to legal and physical pers1ns for 
financing inves tments in farm holdings as well 
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as in processing and marketing of agricul-
tural products. Farm mechanization, irri-
gation and agro-industries are the main 
categories financed through medium and long-
term loans. Recently the granting of medium 
and long-term loans has become increasingly 
linked with sectoral or branch projects 
carried out in close cooperation between the 
services of the Hinistry of Agriculture, of 
ABG and of the agricultural cooperatives. 
Special loans are also granted for financing 
certain kinds of investment that aim at 
creating conditions for the implementation 
of State intervention in the marketing of 
agricultural products (e.g., cereal storage 
facilities). Rural housing loans aiming at 
improving the living conditions of the farm-
ers. These loans are much in request. 
The ABG has been criticized for providing farmers mainly with 
short-term credit, which imposes an additional cost on the agricul-
tural production and the repayment of which absorbs part of the 
farmers' net income (Plastiras, 1984). 
D. Agricultural Exports of Greece for Citrus 
Fruit, Olives, and Wheat 
Except for three periods of bad weather and /o r political troubles 
(1973-1974, 1979, and 1981), Greece has been a net exporter of agricul-
tural products in recent years (Table 2). Moreover, the relati ve con-
tribution of agriculture to total exports has g~nerally been twice as 
great as the relative s hare of agriculture in total imports (Greek Mini-
s try of Agriculture, 1982). The main customers for Greek agricultural 
products are the EEC countries, followed by the Eastern European c ,un-
tries (Pepelasis, 1980). 
Table 2. Trade balance of Greece for exports and imports of agr i cultural products for the 
period 1973-1981 (Greek Ministry of Agriculture, 1982) 
Exeorts Imeorts 
Percentage of Percentage of 
Value participation Value participation 
Year (Millions of Dr . ) in total exports (Millions of Dr.) in total imports 
1973 16,652 38.9 18 , 621 18. 1 
1974 21,667 35.5 21, 728 16 . 4 
1975 26 ,560 35.7 23,392 13. 6 
1976 33 ,646 35.8 27,829 12 . 5 
1977 36,422 35 . 9 32 , 372 22 . 9 
1978 44,447 35 . 9 40 ,387 14 . 4 
1979 46 ,329 37.3 48 ,4 38 13. 6 
1980 61,329 27.7 58,048 12.8 
1981 6 7, 719 28.4 78,654 15.9 
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1. Citrus fruit 
Greece produces a surplus of citrus fruit. The rate of self-
supply1 for the period 1974-1976 was 152% for oranges and mandarins, 
and 191% for lemons (Commission of the European Communities, 1980). 
Table 3 presents exports and total revenues for citrus fruits, for the 
period 1975- 1983. 
2. Olives 
Olives and olive oil are produced mainly for local consumption, 
and only 4% of output is exported. The rate of self-supply for the 
period 1974-1976 was 120% (Commission of the European Communities, 
1980). With the accession of Greece into the EEC, no major changes in 
exports are anticipated (Pepelasis, 1980). Table 4 presents exports 
and total revenues for olives, for the period 1975- 1983 . 
3. Wheat 
In the period 1974- 1976, the rate of self-supply for wheat was 
112% for common wheat and 103% for durum wheat (Commission of the Euro-
pean Communities, 1980). The durum type, which is consumed locally, 
comprises one-fifth of the total wheat production. The surplus of 
the common wheat is exported or disposed of as animal feed (OECD, 1979). 
Table 5 presents exports and total revenues for wheat for the period 
1975-1983 . 
1 
Rate of self- supply = Annual production volume Annual consumption volume 
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Table 3. Greek exports and total revenues for citrus fruit (Greek 
Ministry of Agriculture, 1984) 
Exports Total revenue 
Year (Thousand tons) (Millions of current Dr.) 
1975 283 2,057 
1976 220 1,245 
1977 316 2,867 
1978 288 2,951 
1979 131 l, 778 
1980 264 4,537 
1981 98 2,125 
1982 258 5,462 
1983 225 5,467 
Average (x) 231 3,277 
Table 4. Greek exports and total revenues for olives (Greek Ministry 
of Agriculture , 1984) 
Exports Total revenue 
Year (Thousand tons) (Millions of current Dr.) 
1975 37 985 
1976 42 1,314 
1977 11 377 
1978 6 3,437 
1979 45 1, 728 
1980 48 2,990 
1981 35 2,427 
1982 17 1,849 
1983 40 3,794 
Avera~e (x) 31 2,100 
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Table 5 . Greek exports and total revenues for wheat (Greek Minist r y 
of Agr iculture, 1984) 
Exports Total revenue 
Year (Thousand tons) (Millions of current Dr. ) 
1975 111 713 
1976 31 7 1,612 
1977 150 759 
1978 498 2,591 
1979 671 3,988 
1980 607 5,235 
1981 82 928 
1982 391 4, 772 
1983 660 12,268 
Aver age Cx) 387 3 , 652 
E. Production Char acteristics of Greece 
for Ci t rus Fruit , Olives, and Wheat 
Tables 6 thr ough 8 present t he production, cultivated area, and 
yield for citrus fruit, olives, and wheat, respectively , in Greece for 
the period 1970-80. 
Figures 1-3 graph the data from Tables 6 through 8 , re spect i vely , 
to show visually the production, cultiva ted area, and yield trends fo r 
these cr ops. 
Because of inadequa te information, the dr ops in production of 
citrus and olives in 1971 and the <l r ops in pr oduc tion of citrus , olives, 
and wheat in 1973 could not be attributed to any specific reason . How-
ever , we did determine that the dr op i n pr oduction of wheat in 1977 was 
16 
Table 6. Production characteristics of Greece for citrus fruit 
a 
Year 
Production 
(Thousand tons) 
-b x 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
a c 
n-1 
d c.v. 
Total % 
increase over 
the 11 years 
Average % 
increase in 
each year 
Annual rate 
of increase 
area in the 
11-year period 
588 
525 
698 
629 
803 
803 
800 
806 
760 
506 
882 
709 
128 
0.18 
0.05 
0.05 
0.04 
~SSG, 1973-1982. 
b Average. 
c 
Standard deviation. 
dCoef ficient variation 
a 
Area 
(Thousand strem) 
426 
435 
445 
452 
457 
460 
464 
470 
471 
475 
473 
457 
16.2 
0.04 
0.11 
0.01 
0.009 
n- 1 
x 
Yield 
(Ton /10 str.) 
13.8 
12.0 
15. 7 
13. 9 
17.6 
17.5 
17 . 2 
17.1 
16 . 1 
10.6 
18.6 
15 . 5 
2.6 
0 . 17 
o. 35 
0 . 03 
0.028 
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Table 7. Production characteristics of Greece for olives 
Production 
Year a (Thousand tons) 
1970 992 
1971 915 
1972 1235 
1973 1079 
1974 1235 
1975 1365 
1976 1099 
1977 1304 
1978 1283 
1979 1182 
1980 1746 
-b 1221 x 
a n-1 
c 
221 
c.v. d 0.18 
Total % 
increase over 
the 11 years 0.76 
Average % 
increase in 
each year 0.07 
Annual rate 
of increased 
area in the 
11-year period 0.053 
3Nssc, 1973-1982. 
b 
Average. 
c 
Standard deviation. 
dCoefficient variation 
a n-1 =--
x 
Area Yield 
(Thousand st rem) (Ton/10 str.) 
5181 19.2 
5449 16.8 
5341 23 .1 
5476 19. 7 
5637 21. 9 
5726 23.8 
5801 18.9 
5893 22.1 
5997 21.4 
6050 19.5 
6311 27.7 
5715 21. 3 
338 2. 96 
0.06 0.14 
0.22 0.45 
0.02 0.04 
0.18 0.034 
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Table 8. Production characteristics of Greece for wheat 
Production 
Year a (Thousand tons) 
1970 1931 
1971 1949 
1972 1768 
1973 1682 
1974 2152 
1975 2120 
1976 2374 
1977 1767 
1978 2704 
1979 2408 
1980 2970 
-b 
2166 x 
c 
412 (J n-1 
c.v. d 0.2 
Total % 
increase over 
the 11 years 0 . 54 
Average % 
increase in 
each year 0.05 
Annual rate 
of increased 
area in the 
11-year period 0.04 
~SSG, 1973- 1982 . 
b Average. 
cStandard deviation. 
dCoefficient variation 
(J 
n-1 = --
x 
Area 
(Thousand st rem) 
9749 
9766 
8850 
8652 
9165 
9258 
9307 
9390 
9937 
9905 
10119 
9463 
471 
0.05 
0.04 
0.004 
0.003 
Yield 
(ton/10 str.) 
19.8 
20.0 
20.0 
19.4 
23.5 
22.9 
25.5 
18.8 
27 .2 
24 .3 
29 .3 
22.8 
3.5 
0.15 
0.48 
0.04 
0 . 036 
Figure 1. Production, cultivated a r ea, and yield of citrus in Greece for the period 1970-
1980 
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Figure 2 . Production, cultivated area , and yield of olives in Greece for the period 1970-
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due to bad weather (OECD, 1979). Also, bad weather in that same year 
caused poor production of oranges and mandarins. The Greek Ministry 
of Agriculture (1982) confirmed these reports by noting that bad weather 
was the reason for the drop in production of citrus, olives, and wheat 
in 1979 . The coe fficients of var iation (C . V. ), to t a l pe r cent incr ease 
over the 11- year period, average percent increase in each year, and 
annual rate of increase in area planted in the 11- year period are al-
most equal for olives , wheat, and citrus production (Tables 6 through 8). 
It should be not ed that the per centage yield increases fo r olives in 
particular, between 1970 and 1980, mask the fact that the yield in 1979 
was virtually identical to that in 1970. Thus, unlike the coefficients 
of variation , the calculated rates of increase should be viewed with 
caution . 
These equalities among the production par amete r s of the three tar-
get commodities are attributable to 
a) their equal sensitivity to bad weather . This can be 
seen from Figures 1, 2, and 3, where in the years 
1977 and 1979 their production was low; 
b) the farmers ' view that production of the three target 
commodities is equally risky and therefore none is 
preferred for cultivation; 
c) the profitability of the three target commodities is 
similar and therefore none is preferable; and 
d) improved technology has had similar effects on the 
yields of the three target commodities over time. 
Because of the above equality among the production 
par ameters for the three target commodities, farmers 
will prefer one crop to another only if the govern-
ment encourages it through better credit terms. 
This is the reason for undertaking this project. 
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IV. THE MODEL 
Linear programming (LP) is a mathematical technique which involves 
the optimization of a linear function, subject to a set of linear in-
equalities (Heady and Candler, 1973). 
The typical linear programming problem 
can be described as follows: Optimize 
(either maximize or minimize) some depend-
ent variable (a linear function of the in-
dependent variables) subject to a series 
of linear restrictions (constraints) in-
volving the independent variables. The 
dependent variable is usually referred 
to as the objective function; often it 
involves economic concepts such as profits, 
costs, income, production, sales, distance, 
time , e tc . The independent variables are 
known as the decision variables, because 
the decisionmaker must determine the values 
of these variables to solve the problem 
a t hand. An optimal solution to a linear 
program includes the set of values for the 
decision variables (or set of values 
the solution need not be unique) and the 
corresponding value of the object ive func-
tion (Wu and Coppi~s, 1981). 
A standard linear program problem in economics can be written in mathe-
matical notation as follows : 
Maximize: f = 
y 
[ 
j=l 
••••• • 0 • •• •••••••••• •••• • ••• • ••• 
c.x. 
J J 
or 
where 
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................ ... ............ 
y 
E a .. ~ bJ. 
j =l l.J 
i = 1, . . . m 
f = the ag r icultural sect or income (objective function) 
x2, ••• ' x y 
ai2' • • · ' 
decision var iables, e.g., crop produc-
tion , costs, sales, etc. 
= coefficients of decision variables in 
the objecti ve function, e.g., net con-
tributions to f armers ' income. 
a. 
in 
technical coefficients of the deci-
sion variabl es in the ith constraint. 
bi constant (or right-hand side) of the ith constraint. 
Sever al assumptions must apply to the problem of optimization for 
LP to give a satisfactory and precise solution (Wu and Copp ins, 1981). 
Proportionality: 
If the prices of the three target commodi t ies are doubled and all 
the input prices are doubled too, then the activity levels will not 
change . The implications are that there are constant returns t o scale 
and no setup costs in the LP model. 
Additivity: 
This assumption means that the t o tal land used by the t hree target 
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connnodities equals the sum of land used by each one, without any comple-
mentarity or intercropping . 
Divisibility: 
This assumption means that the decision variables, such as produc-
tion, sales, imports, etc., can be divided into any fractional level 
desired, since noninteger values of the decision var iables are permitted. 
In a large sectoral model of the type to be estimatad here, this assump-
tion is quite acceptable. 
Nonnegativity: 
This assumption means that farmers can produce only equal-to- or-
greater-than-zero quantities of the three target commodities. Nega-
tive production is unrealistic! 
In the present study, the following specific LP model was used to 
describe the Greek agricultural sector: 
Maximize : WREV + CREV + OREV - GRCW - GRCC - GRCO 
-0.13 BW - 0.13 BC - 0 . 13 BD - 0 .11 BW -
- 0 . 11 BC - 0.11 BD (objective function) 
subject to: 
WREV - PDW(QWD) - PEW(QWE) 
CREV - PDC(QCD) - PEC(QCE) 
OREV - PDO(QOD) - PEO(QOE) 
: } Revenue accounting rows 
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QW - QWD - QWE = cf>} 
QC - QCD - QCE _: : Product transfer rows 
QD - QOD - QOE 't' 
QWD ~ 1315 
QCD ~ 447 
QOD ~ 1226 
} Mini mum domestic demand constraints 
VC(AW) + FC(AW) - GRCW = <P 
= : } Cost accounting rows 
VC(AO) + FC(AO) - GRCO = 't' 
VC(AC) + FC(AC) - GRCC 
(YW) (AW) - QW = cp } 
(YC)(AC) - QC=: Yield transfer rows 
(YO) (AO) - QO 't' 
AW + AC + AO ~ 16071 (Maximum land area constraint) 
AW~ 9463 } 
AC ~ 457 
AO ~ 6150 
:: : :::: } 
BO ~ 10595 
actual planted areas at present 
Borrowing constraints 
EQ - EQH - EQC - ECO = 0 (Equity accounting row) 
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EQ ~ 32851 (Maximum equity capital constraint) 
GRCW - EQW - BW ~ 0 
GRCC - EQC - BC ~ 0 
GRCO - EQO - BO ~ 0 
Capital use accounting r ow 
where : WREV total revenue for wheat 
CREV 2 total revenue for citrus 
OREV = total revenue for olives 
GRCW = gross cost for wheat 
GRCC = gross cost for citrus 
GRCO = gross cost for olives 
BW = maximum borrowing limit for wheat 
BC = maximum borrowing limit for citrus 
BO = maximum borrowing limit for olives 
PDW = domestic price for wheat 
PDC = domestic price for citrus 
PDO = domestic price for olives 
PEW = export price for wheat 
PEC export price fo r citrus 
PEO = expo rt price for olives 
QWD domestic quantity of wheat 
QCD domestic quantity of cit rus 
QOD domestic quantity of olives 
QWE = export quantity of wheat 
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QCE = export quantity of citrus 
QOE export quantity of olives 
QW = total quantity of wheat 
QC total quantity of citrus 
QO = total quantity of olives 
VC = variable costs 
FC fixed costs 
AW actual area of wheat 
AC = actual area of citrus 
AO = actual area of olives 
YQ = yield of wheat 
YC = yield of citrus 
YO = yield of olives 
EQ = equity capital 
EQW equity for wheat 
EQC = equity for citrus 
EQO = equity for olives 
This LP model was used to simulate the actual behavior of the ag-
ricultural sector for the period 1970- 1980, as well as to test hypotheses 
one through five, stated in Chapter II. The linear prograrmning model 
is illustrated in Figure 4, which portrays the structural coefficients 
and resource and price levels in the model. For that purpose, average 
data for ten years (1970-1980) were used. 
Use R 
Produce Sell Export Import Borrow equity k type RHS 
C row -c j cj cj -c j -c j -c j N 
Land 1 L Bi 
Product (t) - aij 1 1 L 0 
Revenue 
account -aij L 0 
Production 
cost aij - 1 -1 L Bi w 
N 
Exports 1 G 0 
Ac tual land E Bi 
area 1 G 0 
Domestic 
demand 1 1 E Bi 
Equity k 1 L Bi 
Credit ceiling 1 L Bi 
Figure 4 . Generalized programming model for the Greek agriculture sec tor 
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The base run: 
First, land use, production and domestic consumption were fixed at 
their average levels for the period 1970-1980 (NSSG, 1973-1982; Vakakis 
et al ., 1983; Greek Monetary Commission , 1980; International Wheat Coun-
cil , various years ) . This "actual" run was designed t o remove any in-
consistencies in the data, and to determine the actual level of farmers ' 
equity capital that must have been avai l able over government cr edit al-
lowances . 
In order to test whether the Greek farmers are rational in their 
choice of borrowing levels, sources of credit and production levels for 
the three target crops , the actual land areas, exports, and impor ts 
were removed as constraints in the LP model . This new formulation was 
called the "base" run. 
The results of these two rtms are presented in Table 9. 
The actual r un is not similar to the base run. Boggess and Heady 
(1981) have indicat ed that the LP model "is designed for normative plan-
ning and impact analysis rather than positive prediction." However, 
they argued that a comparison between the actual and base run is use-
ful "in order to p r ovide an indication of the "realism" of the basic 
model structure . " 
The difference between the actual and base runs was that the un-
cons trained LP model chose more land for citrus and olive cultivation 
in order to increase profitability. In actual fact, this "ortimal 
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Table 9. A comparison of actual and base run for the behavior of 
agriculture sector 
Actual run Base run 
O.F . 20,751,008 61,363,267 
Total land 16 ,071 16 ,071 
Actual citrus area 457 874 
Actual wheat area 9,463 5,742 
Actual olive area 6,150 9,454 
Citrus export 231 908 
Wheat export 387 0 
Olive export 31 759 
solution" may not be feasible because not all land in Greece is suit-
able for citrus and olive cultivation. However, we lacked sufficient 
information on irrigated and nonirrigated land and the cost of land 
conversion to reflect this possibility. Despite this lack of informa-
tion, we attempted to model nonhomogeneous land by modeling the con-
version of land. Then, we parameterized the converted land from 0% 
up to 100% of the a c tual land. None of the attempted runs was similar 
to the actual run. Therefore, we assl111led the data we had ob tained were 
internally inconsistent and reverted to the use of homogeneous land 
for the three target commodities. It should be noted tha t the model 
described on page 28 gives the optimal solution for the long run. This 
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is because olives and ci trus trees take approximately three years to 
become productive; our model does no t reflec t these start- up delays 
and assumes average yield levels over the life of the trees. Finally, 
the "ba se run" was no better perhaps because, as Boggess and Heady 
(1981) have indicated "the results can be no better than the data on 
which they are based." 
HyPothesis tests: 
Hypothesis 1, namely that a small improvement in credit availa-
bility or interest rates will increase the demand for c redit, was tested 
by the use of parametric programming. In order to examine the response 
of the demand for actual land as borrowing limits improve, first, all 
c redit levels (RHS) wer e traced out from 100-1000% of their current 
levels . They , after the borrowing limits were substituted with their 
highest values, the interest rates (C row ) were parameterized downward 
by 1% decrements from 13% to 3% for variable costs and from 11% t o 1% 
for fixed costs . 
Hypothesis 2, namely that the aggregate supply of the target com-
modities is elastic , was tested by the use of par ametric programming. 
In order t o examine whether t he supply of the three target commodities 
will increase as prices improve, the OF coefficients of all commodities 
prices wer e parameterized f r om 10-100% (C r ow) by 10% increments . 
Hypothesis 3, namely that export- crop supply is more elastic than 
subsistence- cr op supply , was tested also by the use of parametric pro-
gr aillllling . Specifically, the supply curves for citr us and olives only 
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were traced out by parameterizing export price (C row) by 10% incre-
ments from 10% to 100%. 
Hypothesis 4, namely that a small improvement in borrowing limi t s 
for tree crop farmers will cause a significant decline in wheat area 
and supply, was tested by parameterizing the credit levels for the tree 
crops by 100% increments from 100% to 1000% as reflected i n the RHSs 
of LP model . 
Hypothesis 5, namely that preferential interest rates for citrus 
fruit and olives will cause great short-term disparities in income be-
tween tree- crop farmers and wheat farmers, was tested by parameteriz-
ing the OF coefficients of all interest rates except those for wheat 
by 10% increments from 10% to 100% (Crow). 
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V. RESULTS 
A. Hypothesis l 
The demand curves for the three target commodities were traced out 
by parameterizing first the borrowing limits (RHS) from 100% to 1000% 
of their . current levels . Then, the interest rates (Crow) were parame-
terized downward by 1% decrements from 13 to 3 percent for variable costs 
and from 11 to 1 percent for fixed costs, subject to ten times current 
borrowing limits in all cases. This would test whether the demand for 
credit by Greek farmers is elastic or not. Tables 10 and 11 present 
the estimated OF, land borrowing limits, exports and imports for the 
various levels of borrowing limits and interest rates, respectively. 
Figures 5, 6, and 7 present the demand curves of actual land for 
various borrowing limits and interest rates for citrus, olives, and 
wheat, respectively. 
As can be seen from Table 10 and Figures 5, 6, and 7, the demand 
for actual land is elastic as borrowing limits increase. For instance, 
when the borrowing limits for citrus increased from 2.276 to 4.552 bil-
lion Dr., the planted area for citrus more than doubled, from 289 to 
550 thousand strem (Table 10). On the other hand, when the borrowing 
limit increased by 100% and 200% (4,552 and 6,828 billion Dr., respec-
tively), then the agricultural sector income increased by 83 . 624 and 
101.356 billion Dr ., respectively . Consequently , the rate of return for 
the improvement of the credit limits is 880% and 7791. , respectively. 
For increases in the borrowing limit over 300%, the rate of return for 
Table 10. Estimated OF, land, borrowing limits, and exports for various 
(/) 
~ 
i.... 
.µ 
.,..; 
u 
(/) 
Q) 
:> 
-rt 
.-! 
0 
.µ 
<ll 
Q) 
:i 
levels of borrowing limits for citrus, olives and wheat, as 
well as imports for wheat 
Increase of borrowing limits 
Base run 100 
OF a 63,552,838 83,624,301 
Landb 16 ,071 16,071 
Maximum 
borrowing 
limitc 2,276,223 4,552 ,446 
Actual 
aread 289 550 
Exports e 0 405 
Maximum 
borrowing 
limit 10, 595,798 21,191,596 
Actual 
area 10,644 13,275 
Exports 1,009 1,562 
Maximum 
borrowing 
limit 6,031,458 2,636,312 
Actual 
a r ea 5,138 2,246 
Exports 0 0 
Imports f 139 801 
aObjective function 
blOOO strem. 
agricultural sector income. 
clOOO Dr. 
dlOOO st rem. 
elOOO ton. 
flOOO ton. 
(%) 
200 
101,355,824 
16, 071 
6,828,669 
1,437 
1,780 
31,787,394 
14 ,634 
1,847 
0 
0 
0 
1,315 
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Increase of borrowing limits (%) 
300 400 500 
110,958,026 113,616,581 114,479,532 
16 ,071 16 ,071 16 , 071 
9,104,892 11,381,115 13,657,338 
4,496 5,343 5,618 
6,526 7,840 8,266 
12,383,192 43,670,836 42,551,423 
11,574 10,727 10,452 
1,205 1,027 969 
0 0 0 
0 0 0 
0 0 0 
1,315 1,315 1,315 
600 
115,342,483 
16,071 
15,933,561 
5,894 
8,693 
41,432,009 
10 ,177 
911 
0 
0 
0 
1,315 
40 
Table 10. continued 
Increase of borrowing limits (%) 
700 
116,205,433 
16 ,071 
18,209 ,784 
6,168 
9,119 
40,312,596 
9,902 
854 
0 
0 
0 
1,315 
800 900 
117,068,384 
16 ,071 
20,486,007 
6,443 
9,546 
39,193,183 
9,627 
796 
0 
0 
0 
1,315 
117,931,335 
16,071 
22,762,230 
6, 718 
9,972 
38,073,769 
9 ' 352 
738 
0 
0 
0 
1,315 
1000 
118,794,285 
16 ' 071 
25,038, 453 
6,993 
10' 399 
36,954,356 
9 , 077 
680 
0 
0 
0 
1,315 
41 
Table 11. Estimated OF, land, borrowing limits, exports and imports 
for the various levels of interest rates for citrus, olives 
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0 
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Q) 
~ 
and wheat 
vca interest rate (%) 
FCb interest rate (%) 
OFc 
Land 
d 
Maximum borrowing 
limite 
f Actual area 
Exportsg 
Maximum borrowing 
limit 
Actual area 
Exports 
Maximum borrowing 
limit 
Actual area 
Exports 
Imports h 
:Variable cost. 
Fixed cost . 
~Objective function 
1000 strem. 
e 
flOOO Dr . 
1000 strem. 
~1000 ton. 
1000 ton. 
1% decrements in 
Base run interest rates 
13 13 to 3 
11 11 to 4 
61,363,267 118,794,285 
16,071 16 ,071 
2,276,223 25,038,453 
289 6,993 
0 10,399 
10,585,798 36,954,356 
10,644 9,077 
1,009 680 
6,031,458 0 
5,138 0 
0 0 
139 1,315 
agricultural sector income. 
Figure 5. Supply response curve of citrus to improvement in citrus credit availability 
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Figure 6. Supply response curve of olives to improvement in olive credit availability 
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Figure 7. Supply response curve of wheat to improvement in wheat credit availability 
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the improvement in c redit limits decreased f r om 422% t o 37.9%. Also, 
as can be seen from Table 11 and Figures 5, 6, and 7, the area planted 
is inelastic as interest rates are decreased. Fo r instance, when the 
interest rate (s) decreased from 13% (11%) to 3% (1%) , the demand for 
actual land or for capital remained the same. 
These results indicate that we cannot reject hypothesis 1 with re-
gard to the increase in borrowing limits but must reject it fo r de-
creases in interest rates. 
B. Hypothesis 2 
The aggregate supply curve for citrus, olives, and wheat was traced 
out by parameterizing impr ovements in export prices (C row) from 10% t o 
100%. This would test whether the supply of the three target commodi-
ties will increase as prices will improve. 
The simultaneous parameterizing of export prices for the three 
target commodities showed that the export prices could increase infi-
nitely without change in any activity of the LP model (Table 12). On 
the other h and, the parameterizing of export pr i c es only for ol i ves 
was possible. 
Table 13 presents the estimated OF, land, borrowing l imits, pr o-
duction, and exports fo r the three commodities, as well as t he import s 
fo r wheat, fo r the various levels of export prices fo r olives. 
Figure 8 presents the supply curve of production fo r various lev-
els of export pr ices for olives . 
As can be seen from Table 13, the supply of ol i ves is more elastic 
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Table 12. Estimated OF, land, borrowing limits, production, exports 
and imports for 10% increments in exports prices for citrus, 
olives, and wheat 
b Land 
Maximum 
borrowing 
Cll limitC 
:J 
i... 
.!:: Productiond 
u 
e 
Exports 
Maximum 
borrowing 
limit 
Production 
Exports 
Maximum 
borrowing 
limit 
~ Production ra 
<1) 
~ Exports 
f 
Imports 
Base run 
63,552,838 
16 ,071 
2,276 ,223 
289 
0 
10,595,798 
10,644 
1,009 
6,031,458 
5,138 
0 
139 
10% increments in exports prices (%) 
from 10% up to 100% 
118,794 ,285 
16 , 071 
25,038,453 
6,993 
10,399 
36,954,356 
9 ,077 
680 
0 
0 
0 
1,315 
aObjective function = agricultural sector income. 
blOOO strem. 
clOOO Dr. 
dlOOO ton. 
elOOO ton. 
flOOO ton . 
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Table 13. Estimated OF, land, borrowing limits, production, exports 
and imports for 10% increments in exports prices for olives 
Cll 
:l 
~ 
+J 
·~ u 
Cll 
Q) 
> 
..-I 
~ 
0 
+J 
~ 
Q) 
:i 
10% increments in e~orts Er i ce s (% ) 
Base run 10-90% 
OFa 63,552,838 118,794,285 
b Land 16 ,071 16 ,071 
Maximum 
borrowing 2,276,223 25,038 , 453 
limitC 
Production d 289 6,993 
Exports e 0 10,399 
Maximum 
borrowing 10,595,798 36,954,356 
limit 
Production 10,644 9 , 077 
Exports 1,009 680 
Exports price f 6 7 ,064 67 , 064-12 7, 421 . 6 
Borrowing 6,031,458 0 
Pr oduction 5,138 0 
Exports 0 0 
Importsg 139 1,315 
aObjec t ive function = agricultural sector income. 
blOOO s trem. 
clOOO Dr. 
dlOOO ton . 
elOOO ton. 
flOOO Dr . 
glOOO ton. 
100% 
97,753,389 
16 , 071 
433,105 
289 
0 
33,353,792 
15,782 
2,088 
134 ,128 
0 
0 
0 
1,315 
Figure 8. Supply curve of production for various exports levels for olives 
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than wheat and citrus. For instance, when export prices of olives in-
creased 100%, their production increased by only 73.9%, from 9.077 to 
15.782 million tons. Thus, the arc elasticity1 over this range was 
O. 74 , for the price elasticity of production which falls in the inelas-
tic range . However, the arc elasticity over the same range was 2.1, 
for the price elasticity of export quantity which is elastic . 
On the other hand, the production of citrus and wheat remains the 
same even with infinite increases in their export prices, so they have 
0 elasticities. Thus, olive is much more elastic than these latter 
two crops. 
This result indicates that hypothesis 2 is true only on a relative 
basis for the increase of exports prices of olives . 
C. Hypothesis 3 
The s upply curves for citrus, and olives only were traced ou t by 
parameterizing export price (C row) by 10% increments f rom 10% t o 100%. 
This would test whether the export-crop supply is more elastic than sub-
sistence-crop supply . 
The simul taneous parameterization of export pri ces for citrus and 
olives showed that the export prices could increase infinitely without 
change in any activity of the LP model (Table 12). 
As can be seen, the various levels of export prices do not affect 
1 
Arc elastici t y 6 quantity export price x 6 export price quantity 
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the level of any activity in the LP model. For instance , when export 
prices of citrus and olives increased infinitely the production of t he 
target commodities remained the same. 
This result indicates that hypothesis 3 must be rejected. 
D. Hypothesis 4 
The demand curves for citrus and olive production capital only 
were traced out by parameterizing the borrowing limits (RHS) upward by 
10% increments from 10% to 100% in the LP model. This would test 
whether a small reduction in interest rates will cause a significant 
decline in wheat area and supply. 
Table 10 and Figures 5, 6, and 7 present also the results for test-
ing hypothesis 5. 
As can be seen, a small reduction in interest rates causes a sig-
nificant decline in wheat area and supply. For instance, when the bor-
rowing limits, for citrus and olives only, increased from 10% to 100% , 
the actual area for wheat declined from 5.138 to 0 million str. 
These results indicate that hypothesis 4 cannot be rejected. 
E. Hypothesis 5 
The demand curves for citrus and olive production capital only 
were traced out by parameterizing the interest rate (C r ow) from 10% 
to 100% in the LP model. This would test whether a preferential inter-
est rate for citrus fruit and olives will cause great short- term dis -
parities in income between tree-crops farmers and wheat farmers . 
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Table 11 and Figures 5, 6 , and 7 present also the results for test -
ing hypothesis 5. 
As can be seen, the various levels of inter est ra tes do not ~ffect 
the level of actual area, exports and imports. For instance, when the 
interest rates, for citrus and olives only , decreased from 13% (11 %) to 
3% (1%), the demand for actual land for the three target commodities 
remained the same. 
This result indicates that hypothesis 5 must be rejected. Since 
hypothesis 5 is rejected we can not estimate the change in farm income 
distribution among the target commodities. 
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VI. DISCUSSION AND CONCLUSIONS 
Credit policies in Greece are a major mean for Government to in-
fluence the Greek agriculture sector. The main objective of the present 
study was to examine the possible beneficial influences of various credit 
policies on agricultural sector income and exports for Greece. A set of 
five hypotheses was tested by using linear programming. 
The first hypothesis, that it is possible to increase agriculture 
sector income through favorable changes of borrowing limits or interest 
rates for citrus, olives, and wheat farmers, cannot be wholly rejected. 
Specifically, while the lowering of the interest rates will not affect 
the income at all, the increase of the borrowing limits will increase 
the income . This result suggests that if the Greek Government wishes 
to increase the agriculture sector profits through loan regulations, 
only an increase in borrowing limits could give the desirable effect. 
Specifically, among all alternative levels of increase in the current 
borrowing limits examined for the three target commodities, the 100% 
increase will give the larger increase in agriculture sector profits 
(Table 10). We are not in the position to test whether the Greek state 
has the capital needed for this proposed increase in the borr owing lim-
its . 
The second hypothesis, that the domestic production of the three 
target commodities will increase as their export prices increase, is 
true only for olive production. This result suggests that if an in-
crease of the exports prices is noticed, then a favo r able governmental 
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credit policy only for olives is desirable because of their possible 
incr eased profits. It is the author' s belief that an advertisement 
campaign by Greek olive producers will increase the demand fo r olives 
ab road which in turn will increase exports and prices, with con cominant 
result the increase of the agricultural sector income . Given the large 
numbers of Greek imigrants to the United States and West Germany in 
the post-WWI and post- WWII pe r iods , respectively, some of this demand 
increase migh t even come from ethnic Greeks . 
The third hypot hesis , that the domestic position of the t r ee crops 
will increase more than the production of the subsistence crops, had to 
be rej ected . This result sugges t s that there is no gain by favoring 
citrus and olives at the expense of whea t . 
The fourth hypothes is, that favorable borrowing limits fo r the 
tree crops will decr ease wheat producti on, could not be rejected. This 
result s uggests that cr edit policies favoring c itrus and olives through 
increased borrowing limits are desirable, because of the increased prof-
it po t ential . 
Finally, the fifth hypothesis, that favorable interest rates for 
the tree crops will decrease wheat production, had to be rejected . This 
res ult suggests that a favorable credi t policy for ci trus and olives 
through decreased interest rates will not significantly affect agricul-
tural sector income. 
In conclusion, the best possible ways to incr ease agricultural sec-
tor income in Gr eece are: 1) increased borrowing limits for olives and 
citrus , and 2) increased olive production when export prices increase . 
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VII. SUMMARY 
In the present study, the. influence of credit policies on levels 
of Greek agricultural sector income and exports was examined. It was 
found that the best ways to increase agricultural sector income are 
through increased borrowing limits for olives and citrus, and incr·eased 
olive production when export prices increase. 
It was also noted, through a comparison of base and actual runs, 
that there were some internal inconsistencies in the original data. 
Tilus , these conclusions should be viewed with caution until they can 
be confirmed by future research . 
Our final recommendation to the Greek government is to develop 
data that would allow es timation of land conversion costs and verify 
demand and export statistics used in the present research. Until this 
can be done, the results of our study must remain suggestive, rather 
than definitive. 
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